This study focuses on the snail fauna of a river valley passing through two closely located settlements. Thirty six species of terrestrial gastropods were identified. Species such as Macrogastra borealis, Alinda fallax, Alinda viridana, Bulgarica vetusta, Monachoides vicinus, Drobacia banatica, are present along the river and abundant in the sampling stations downstream of Cisnădie town. The high specific diversity and the presence of typical forest species demonstrate the presence of fragments of habitat that can preserve populations of terrestrial gastropods, underlining the importance of river valleys in conservation and dispersion of these species.
INTRODUCTION
Habitat destruction and fragmentation are among the major threats that affect land snail communities especially in highly anthropic areas, where urbanization, the development of industry and agriculture strongly affect the natural habitats (McKinney, 2002 (McKinney, , 2008 Stoll et al., 2009; Douglas et al., 2013) . Urbanization impact on land snails has been studied on some European countries (Horsák et al., 2009 (Horsák et al., , 2013 Dedov and Penev, 2000; Gheoca, 2012) , but the anthropogenic impact extends beyond the boundaries of the urban system as the human activities or their results are still present in the surrounding areas.
In Southern Transylvania the plateau area landscape is dominated by cultivated lands that, along with the development of urban and rural human settlements, industrial areas and associated infrastructure, are shaping the natural landscape transforming it into a predominantly anthropogenic one. In this landscape few natural habitats remain, especially in the vicinity of the urban areas, where most of the forests were cut down. The closest habitats to their natural state are the river valleys.
The Cisnădie River is one of the tributaries of Cibin River. The source of the river is in the Cibin Mountains, it is 18 km long and after a short course through a deciduous forest, passes through the central areas of a rural (Cisnădioara) and an urban (Cisnădie) settlement. The river is mostly natural in its forest sector, upstream of Cisnădioara, and starts to degrade before entering the village due to deforestation, grazing and tourism. The river banks have been strongly modified and regularized inside both localities. Downstream of Cisnădie, only patches of the former riverine forest remain, with most of the area under construction, including a part in the vicinity of a forest patch.
The aim of the study is to assess the land snail diversity along the river and the impact of anthropogenic modifications on this group as well as on the ability of the river valley to preserve significant snail populations.
MATERIAL AND METHODS
A visual search was used in 11 sampling stations along Cisnădie River valley (Fig. 1 ). Seven sampling points were located upstream of Cisnădioara (km 2; 3; 3.7; 4.5; 5; 6; 7), one between Cisnădioara and Cisnădie (km 8.8) and three downstream of Cisnădie town (km 13.3; 15; 16.2). The sampling was conducted in the river valley, near the water (Fig. 2 ). Snails were collected by hand, by two collectors during one hour in each sampling site, and an additional leaf litter sample was taken. About 20 l of leaf litter were sieved and the material was sorted and identified in the laboratory (Pokryszko and Cameron, 1995) . The key-book of Grossu (1981 Grossu ( , 1983 Grossu ( , 1987 and Welter-Schultes (2012) were used for species identification. The taxonomic list follows the Fauna Europaea (Bank, 2013) . Species relative abundance and the Margalef diversity index were calculated and used to assess the land snail communities. The relative abundance was also used to build the affinity diagram of the sampling stations (single linkage method, Euclidean distance). 
RESULTS AND DISCUSSION
Thirty six land snail species were identified in the area. The systematic list is presented in table 1. The 11 sampling points were located in the forest area, upstream of Cisnădioara, S1-S7, between Cisnădioara and Cisnădie S8 and downstream of Cisnădie S9-S11. The number of species ranges between seven, for the most degraded sampling point (S6) and 20 at the last station downstream of Cisnădie (S11). Table 2 presents the number of individuals, species and the Margalef diversity index for each sampling station.
For the entire area, the most common species are Helix pomatia (highest frequency and relative abundance), and Vestia elata. In the forest area, upstream of Cisnădioara the most abundant species are Perforatella dibotrion, Monachoides vicinus, Discus perspectivus, Drobacia banatica, Vestia elata and Helix pomatia (Fig. 3) . The first three species, along with other less abundant species such as Isognomostoma isognomostomos, Morlina depressa, Vitrea contracta, Vitrea transsylvanica and Alinda viridana, were found exclusively in the sampling stations upstream of the first locality.
Generally, their abundance decreases as the village is approached, with a high diversity (Margalef Index value) at sampling stations S1, S2 and S4 (Tab. 2). The sampling stations located near the localities have the lowest diversity values. The most degraded habitat was found in S6, an area with intensive pastoral activities, like sheep grazing and watering, located in the vicinity of a camping site. In this sector, the most abundant species are Helix pomatia, Vestia elata, Euomphalia strigella and Bulgarica vetusta. The two sampling stations located more than two km from Cisnădie, have a totally different land snail community, dominated by Fruticicola fruticum, Alinda fallax, Aegopinella epipedostoma, Macrogastra borealis and Vestia elata. Despite the high values in species number (18 and 20 respectively), the specific diversity remains below the values registered in the upstream sector.
The dendrogram built of species abundance (Fig. 4) shows the similarity between the sampling stations located upstream (S2, S3, S1, and S4). A second cluster is formed by S5 and S7, still upstream but closer to the first locality. The rest of the sampling stations from the proximity of localities do not form a group or discriminate from each other, but are close to the upstream stations, while the last two sampling points are totally distinctive as the land snail communities in these stations are largely different from the rest. Figure 3 : The relative abundance of the most common land snail species in the sampling stations split in three categories S1-S5, upstream; S6-S9, near localities; S10-S11, downstream. D. banatica was found in ten of the eleven sampling stations, and is more abundant in the upstream sector. As a result of degradation by human activities, the species diversity decreases and, in the proximity of human settlements the communities are based upon ubiquitous species such as Helix pomatia and Euomphalia strigella, or on those species that find favourable conditions for their particular requirements such as Vestia elata and Helix lutescens. These particular conditions may be very different between adjacent locations. As the pressure generated by human activities decreases, land snail communities are re-established, but their structure depends on the dimensions of habitat fragments, previous structure of the habitat and the potential connection with other natural habitats that can supply the species richness. In the case of the Cisnădie River, the sampling points located downstream have particular land snail communities, inhabiting natural habitat patches that are in contact with a remnant forest. Unfortunately the regularization works conducted along the river have separated the upstream land snail populations from those downstream. It is still possible that some individuals are transported downstream during floods, but it is less probable that they contribute substantially to the land snail community of this sector. Despite the high level of human disturbance, these habitat fragments are still able to preserve a high diversity and function as biodiversity reservoirs in a highly anthropic landscape, sheltering species with conservation value. The future of land snail species in this type of habitat largely depends on how these river valleys are managed.
